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TMS as an internal standard. Chemical shifts are expressed in δ ppm units and 1 H-1 H and 1 H-C coupling constants in Hz. The mass spectrum (HRMS) was carried out using a micromass Q-TOF Micro TM instrument by using methanol as a solvent. Fluorescence spectra were recorded on a Perkin Elmer Model LS 55 spectrophotometer. UV spectra were recorded on a SHIMADZU UV-3101PC spectrophotometer. Elemental analysis of the compounds was carried out on PerkinElmer 2400 series CHNS/O Analyzer. The following abbreviations are used to describe spin multiplicities in 1 H NMR spectra: s = singlet; d = doublet; t = triplet; q= quartet; m = multiplet.
Synthetic Procedure:
Scheme S1. Synthesis of CS-1.
CS-1 was prepared by reacting rhodamine B hydrazide with pyrrole-2-carboxaldehyde (Scheme S1). Rhodamine B hydrazide was synthesized according to literature. 1 Rhodamine B hydrazide (0.46 g, 1 mmol) was dissolved in 20 ml ethanol, then excess dihydroxybenzaldehyde (0.12 g, 1.2 mmol) was added, then the mixture was refluxed for 12 h under N 2 atmosphere. Then, the reaction mixture was poured into water. The solution was extracted with CH 2 Cl 2 (3×50 mL), and the combined organic layer was washed with 5% aqueous HCl (50 mL), 10% aqueous Na 2 CO 3 (50 mL) and finally with water and then was dried over anhydrous MgSO 4 . After removing the solvents, the residue was chromatographed on silica gel (220-400 mesh) with chloroform/ethyl acetate = 1:3 v/v as eluent to get the product CS-1 as pale pink solid with 78% yield. 1 
Preparation of test solutions for UV-vis and fluorescence studies:
A stock solution of CS-1 (1 µM) was prepared in water-acetonitrile (15:1, v/v). 5hmC solution of concentration 10 µM was prepared in Millipore water. All experiments were carried out in aqueous medium at neutral pH. During titration, each time a 1 µM solution of CS-1 was filled in a quartz optical cell of 1 cm optical path length and 5hmC stock solution was added into the quartz optical cell gradually by using a micropipette. For all fluorescence measurements, excitations were provided at 325 nm, and emissions were collected from 340 to 640 nm. 
Determination of binding stoichiometry by Job's plot:
Judging from the fluorescence titrations, continuous variation method was used to determine the stoichiometric ratios of the host and the specific guest. For CS-1-5hmC interaction, the stoichiometry of binding was found to be 1:1 ( Figure S5 ). 
Evaluation of association constants for the formation of CS-1-5hmC complex:
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By UV-vis method:
The substrate binding interaction was calculated according to the Benesi-Hildebrand equation. [2] [3] [4] ………… ( [G] is the concentration of the guest 5hmC and [H] is the concentration of the host CS-1.
The association const. (K a ) of CS-1 for sensing 5hmC was determined from the equation:
From the linear fit graph ( Figure S6 ) we get intercept = 0.00163, slope= 3.64941 × 10 -9 . Thus we get, K a = 0.00163 / (3.64941 × 10 -9 ) = 4.47 × 10 5 M -1 .
By fluorescence method: 
Calculation of limit of detection (LOD) of CS-1 with 5hmC:
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The detection limit of the chemosensor CS-1 for 5hmC was calculated on the basis of fluorescence titration. To determine the standard deviation for the fluorescence intensity, the emission intensity of four individual receptors without 5hmC was measured by 10 times and the standard deviation of blank measurements was calculated.
The limit of detection (LOD) of CS-1 for sensing 5hmC was determined from the following equation [5] [6] :
Where K = 2 or 3 (we take 3 in this case); SD is the standard deviation of the blank receptor solution; S is the slope of the calibration curve. For CS-1 with 5hmC:
From the linear fit graph ( Figure S8 ) we get slope = 4.95051 × 10 7 , and SD value is 0.13587.
Thus using the above formula we get the Limit of Detection = 0.08 × 10 -7 M, i.e. 8 nM. Therefore CS-1 can detect 5hmC up to this very lower concentration by fluorescence study.
Selectivity studies:
S11 pH titration study: DFT study: for (e), (f), (g), and (h) E ex = 550 nm, E em = 571 nm, filter used: Rhod-2.
Cytotoxicity Assay:
In vitro studies established the ability of the chemosensor CS-1 to detect 5hmC in biological system with excellent selectivity. Human cancer cell A549 (ATCC No. CCL-185) were used as models. To materialize this objective, it is a prerequisite to assess the cytotoxic effect of CS-1 and CS-1-5hmC complex on live cells. The well-established MTT assay 7 was adopted to study cytotoxicity of above mentioned complexes at varying concentrations. A cytotoxicity measurement for each experiment shows that the chemosensor CS-1 does not have any toxicity on the tested cells and CS-1-5hmC complex does not exert any significant adverse effect on cell viability at tested concentrations ( Figure S14 ). 
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Quantification of 5hmC in human cancer cells:
To quantify cellular level of 5hmC 10 7 A549 human cancer cells were harvested by centrifugation at 3000 rpm for 5 minutes followed by washing of the cell pellet with PBS buffer.
Cells were again harvested following similar centrifugation. Cell pellets were suspended with 100 μL cold deionized water in order to lyse by the osmotic shock. Lysates were further centrifuged and the supernatant has been collected. The supernatant has been added with the chemosensor CS-1 (1 μM) and the fluorescence signal was measured. The value of fluorescence intensity has been plotted to the standard curve in order to know the concentration of 5hmC in tested samples. All estimations have been done in triplicate (Table S4 ). 
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Validation of the screening procedure:
The estimation of 5hmC was validated using different samples of A549 cancer cells. 10 4 of each cell suspension were centrifuged to collect the cells. The cells were resuspended with 10 mM PBS buffer (pH 7.0) followed by centrifugation. The cell pellets were lysed by osmotic shock with 100 µL ice cold deionised water. Supernatant were added with 1 µL CS-1 and fluorescence signal were recorded. The fluorescence signal has been recorded for three independent samples of A549 cancer cells and all experiments were done in triplicate. The signal to noise ratio were obtained and the screening procedure were validated by calculating Z' score (Table S5) . 
